ABSTRACT. The objective was to determine the yield, fruit quality and root development of four grafted tomato hybrids grown under anti-aphid mesh cover and greenhouse. The grafted hybrids were grown under shade mesh and greenhouse from april to november 2014. Variables evaluated were: fruit weight per plant, number of clusters per plant, number of fruits per plant, polar and equatorial fruit diameter, vitamin C and lycopene contents, and root fresh and dry weight. Hybrids grafted and cultivated under anti-aphid mesh had higher quality than the production obtained under greenhouse. However, lycopene and vitamin C contents and accumulated root system dry matter are greater under greenhouse.
INTRODUCTION
Agricultural production under protected systems favors the control of environmental factors, depending on the type of cover, structure and technical level. In this regard, tomato production in 2016 totaled 3 349 354.22 t, which were produced in 51 861.1 ha, of which 20 000 ha were grown under protected agriculture (SIAP 2016) . In tomatoproducing areas, the highest production occurs in greenhouse (Cih et al. 2011) , due to the adequate conditions that this system oers for tomato cultivation (Max et al. 2009 ). However, production under greenhouse or protected systems can positively or negatively aect crop productivity and quality (Mazuela et al. 2010) . For example, if crop management is carried out properly, crop productivity and quality can be improved (Peralta et al. 2012 ).
Knowledge of root distribution and its relationship with water and nutrient absorption can promote plant productivity (Coelho and Or 1999 • 27' 10.54 WL, at 1 466 masl. The area has maximum and minimum temperatures of 27.2 and 11.9
• C, respectively (SMN 2010). plays an important role in fruit set and tomato fruit growth, which coincides with Ardila et al. (2011) who mention that under greenhouse conditions the reduction in yield is possibly due to increases in both the temperature and the rate of transpiration.
Hybrid 74-635 had the smallest average polar and equatorial fruit diameter, while hybrid 74-335 had the highest number of clusters and fruits per plant (Table 2) , which coincides with Ardila et al. (2011) and Rivas et al. (2012) , who indicate that when there is a high number of fruits the size of the fruit decreases, while when the number of fruits per plant is low the size of the fruit increases.
Regarding the cultivation system, the greatest number of fruits and clusters, plus fruit size was under anti-aphid mesh conditions, while similar behavior www.ujat.mx/era was observed among hybrids, which may be due to the fact that the rootstock provided homogenous root conditions to the four hybrids (Ozlem et al. 2007 , Hernández et al. 2014 . The highest content of lycopene and vitamin C was in greenhouse, which may be due to the higher temperature detected in this system (Figures 1 and 2) , which coincides with Brandt et al. (2006) and San Martín et al. (2012) who indicate that high temperatures inhibit lycopene production in tomatoes, while Peralta et al. (2012) indicate that the content of lycopene and vitamin C increases when the fruits have small sizes, which may be due to the eect of dilution in the fruit.
The environment signicantly aected root development, with the plants produced under greenhouse conditions obtaining higher root fresh and dry weight. In this regard, it is known that the factors that most inuence root growth are temperature, humidity and stress due to high temperatures (Meseguer and Gómez 2011) , while Chassot et al. LITERATURE CITED
